Pain management by a new series of dual inhibitors of enkephalin degrading enzymes: long lasting antinociceptive properties and potentiation by CCK2 antagonist or methadone.
The discovery that the endogenous morphine-like peptides named enkephalins are inactivated by two metallopeptidases, neutral endopeptidase and aminopeptidase N, which can be blocked by dual inhibitors, represents a promising way to develop 'physiological' analgesics devoid of the side effects of morphine. A new series of dual aminophosphinic inhibitors of the two enkephalin-catabolizing enzymes has been recently designed. In this study, one of these inhibitors, RB3007, was tested in various assays commonly used to select analgesics (mouse hot-plate test, rat tail-flick test, writhing and formalin tests in mice, and paw pressure test in rats), and the extracellular levels of the endogenous enkephalins in the ventrolateral periaqueductal grey have been measured by microdialysis after systemic administration of RB3007. In the mouse hot-plate test, the dual inhibitor induced long-lasting (2 h) antinociceptive effects with a maximum of 35% analgesia 60 min after i.v. or i.p. administration. These antinociceptive responses were antagonized by prior injection of naloxone (0.1 mg/kg, s.c.). Similar long lasting effects were observed in the other animal models used. Very interestingly, injection of RB3007 (50 mg/kg, i.p.) significantly increased (82%) the extracellular levels of Met-enkephalin with a peak 60 min after i.p. injection. This increase parallels the antinociceptive responses observed. In addition, strong facilitatory effects of subanalgesic doses of the CCK(2) receptor antagonist, PD-134,308 or the synthetic opioid agonist, methadone on RB3007-induced antinociceptive responses were observed. These findings may constitute promising data for future development of a new class of analgesics that could be of major interest in a number of severe and persistent pain syndromes.